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For more lhan fifteen years, the frog genus Limnonectes (Ranidae,
i was to contain more than 40
South-East As:an species, and a single species from Sri Lanka, L. corruga-
tus. We analysed 1198 base pairs of the mitochondrial 128 and 168 rRNA
genes in L. corrugatus, in representatives of most major subgroups of
Limnonectes, and in several genera thought to be related to this genus. The
data allow to significantly exclude a relationship of the Sri Lankan species to
South-East Asian Limnonectes; instead, it seems clustered with species of
Rana and Nyctibatrachus, which supports the prevuons recognition of the
genus L The
speciahzations of this species conﬁrm that it may be the only known
representative of an additional m vanid lineage (Lankanectinae)
endemic to South Asia, an area of high importance as center of basal
diversity and endemism of this family. Our data also suggest some
comments on the genenc taxonomy in the Limnonectini tribe of the Dicro-
By previous on the of
Limnonectes, they also point to a general terminological problem in
phylogenetic studies. We propose to use the term homophyletic to refer to
groups in which the available data do not contradict holophyly but in which
taxon sampling is still incomplete or uncertain.

INTRODUCTION

The amphibran fauna of South Asia, thatis, India and Sr Lanka, contains an important
number of endemic taxa at deep phylogenetic levels: This distinctness of South Asian frogs
was already highlighted by BLomMERs-ScHLOSSER {1993) who ercuted the new subfamulies
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Indiraninae (now a synonym of Ranixalinae) and Nyctibatrachinae for the endemic Indian
genera Nyctbatrachus and Indirana. The spectacular discovery of the endemuc Nasikabatra-
chidae further confirmed the biogeographic importance of this region (Buu & Bossuyrt,
2003). The Indian plate had been drifting northwards since its separation from Madagascar
88 mullion years ago (BARRON et al., 1981, STOREY, 1995; STOREY et al., 1995), and several
Iimeages of frogs may have dispersed out of India into other regions of Asia (DUELLMAN &
Trues, 1985; BossuyT & MILINKoviTCH, 2001). However, surprisingly few phylogenetic
studies have focused on South Astan rands in the past (e g.. BLOMMERS-SCHLOSSER, 1993), and
only in recen! times have some data become available (BossuyT & MILINKOVITCH, 2000, 2001,
VENCFS et al., 2000¢, KosucH et al., 2001). ROFLANTS et al. (2004) emphasized the decp
evolutionary history of several South Asian lincages m the famuly Ranidae, many of which
nught be crucial to deterrmine relationships i this family and, in a wider context, in the
superfarmly Ranoidea Among the endemic South Asian genera or subgenera which may
yield new insights into ranoid b hy are the Indian mi id Melunob hus, the
Indian ranids Clmotarsus, Indwana, Micrixalus, Mmervarva, Nyctrbatrachus and Sphaero-
theca, and the St1 Lankan ramd Nannophrys (Dusots, 1992, 2003, Dusols al , 2001)

Considering the high degree of h asic mor apta m frogs. mole-
cular methods have proved to be a useful tool to uncover phylogeneuc relationships undis-
turbed from possible convergent similarities (e.g , Hay et al , 1995; VENCES et al . 2000a) Of
the South Asian endemics, so far no pubhshed data are available on Clinotarsus, Melanoba-
trachus and Mmervarya, the position of Indiwana, Micrixalus and Nyctibatrachus is basically
unsolved (BossuYT & MILINKOVIICH, 2000, 2001, VENCES et al, 2000¢, ROFLANTS et al.,
2004); and Nannophr s and Sphaerotheca proved to be related to the widely distributed genera
Euphivens, Fepervarya and Hoplobarrachus (BossLYT & MILINKOVITCH, 2000, VENCES et al .
2000u.c; Kosucn et al , 2001). However, as ranowd taxonomy 15 still largely unsolved, the
generic attribuiion of South Asian species s not in all cases certain

Another Sri Lankan species of unclanified phylogenetic relationships was desenibed by
PeTERs (1863} as Rana corrugate This specics was meluded by BOULENGER (1920) 10 his
section Ranae kuhlianae of the genus Rana, so that Dusots (1981}, when he erected Lino-
nectes as a subgenus of Rana, and later (1987, 1992) as a distinct genus, included 1t i this
group. Since then, the species has been numed Lunnonectes corrugatus in several works (e g,
DuTTA & MANAMENDRA ARACHCHL, 1996; DUTTA, 1997) However, Dusois & OHLER (2001)
pomnted to morphological characters that exclude this species from Lunmnone ctes, and erected
for 1t the monotypic genus Lankanectes.

The genus Limnonecres as currently understood (e g , OHLER & Dusais, 1999, Dusois &
OmuLER, 2000. 2001, EMERsON et al . 2000; Dt Bots, 2003: Evanset al . 2003) contains a number
of South-East Astan species. Same of these have fangs sn the front of their mandibles, so that
these species have been named “fanged frogs™ They served as a model group to understand
the evolut.on of several traits such as reduction of vocal sacs (EMerson & Voris, 1992,
EMPRSON & BirRIGAN, 1993, EMIRSON & WaRD, 1998) and 1o test biogeographical hypoth
esesat the mierface of the Ortental and Australian zones (Evansctal . 20031, Linnonectes has
been claimed to constitute « monophy ictic group (Exirsox etal 2000, Evans et al., 2003),
but molecular studies fa.led to place L corrugaris tn a clade with the South-East Astan L
Authin, 1y pe-species of Lumnonecies (Bosst y 1 & MILINROAVITCIL 2000, VINCES et al., 2000¢)
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Table [ Species of Limnonectes and putatively related genera included n this study, their distribution
and their allocation to groups or clades proposed by previous authors (1) Taxonomie allocation of
“fanged frogs” according to DUBOIS (1992), OHLER & DusoIs (1999) and DLBOIS & OmlER
(2000) £, subgenus Lumnonccies (Elachyglossay, Lg, grunmsens gioup of the subgenus
Limnonectes (Limnonectes), Lk, kuhlii group of the subgenus Limnonectes (Limnonecies;, Lm,
microdiscus group of the subgenus Limnonectes (Lommonectes), I, genus Taslorana (2)
Allocation of “fanged frogs™ to subclades 1a, 1b, 2, 3 or 4 of the genus Lunnonectes according 10
EMERSON et al. (2000) and EVANS et al. (2003,

Species Taxonomc allocation (1) | Cladistic allocation (2) Distribution
Fejervarya cancrivora - - China, Indoching, Indonesia, Malaysia
Fejervarya inmnocharis - - Indaching, Indonesia, Malaysia
Hoplobatrachus chinensis - - Cinma, Indochuna, Indonesia, Malaysia
Limnonectes biythu g 4 Indochina, Indonesta, Malaysia
Lumnonecies gyidenstolpel £ I Indochina
Limnonectes kublsi Ik 1 Indachimna, Indonesia, Malays:a
Limnonecies macrocephalus g 3 Phibippines
Limnonectes paramacrodon g 4 Indonesra, Malays.a
Limnonectes woodworthi Lm 3 Philippines
Taylorana hasc heana T 12 |Indachina, Indonesia
Lankanectes corrugatus - - |sn Lavka

Limnonectes is rather species-rich with currently about 50 recognized species but probably
many more indeed (Evanset al , 2003), and several subclades have beendentified in this clade
(EMERSON et al., 2000, Evans et al,, 2003) However, as these studies did not include L
corrugatus, the relanonships between this Sri Lankan species and the South-East Asian
Linmonectes remamed unclanfied. Recently, Roruants et al (2004) included Lankanectes
corrugatus and two species of Liumnonectes m a molecular phylogenetic analysis, which
supported the exclusion of the former species from Linmonectes.

The aim of this paper 1s to test more comprehensively if the Sri Lankan species 15
phylogenetically related to Lunnonectes of South-East Asia or if 1t may be a representative of
an endemic South Asian lincage, using a larger taxonomic samphing than m ROELANTS et al.
(2004}, For this purpose we analyzed mitochondrial DNA sequences of this species and of
representatives of several groups (tab. 1) of Limnonectes sensu DUBols & OHLER (2000) and of
three genera. which previously had been included m that genus (Fejervarva, Hoplobatrachus
and Turlorana).

MATERIALS AND METHODS

Tissue samples (muscle or hser, either fresh or preserved n 98 * v ethanol) were wailuble
from 25 ranoid species. DNA was extracted using QTAmp tissue extraction kits (Quagen) We
amplified two fragments of 128 rRNA gene (417 pb and 470 pb) The original couple of
primers are based on the sequence of 128 of Rana catenhcunia (Genbank accession numiber
MIRCI2S) L7(5 TTTGGT CCTAGC CTTATTATC  3)with H424 (5" GGC ATA
GTG GGG TATCTAATC -3).and L428 (5" -CTT AAAACC CAAAGG ACTTGA -3}
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Table 2 - Specimens examined 1n the present study Collection abbreviations used FD, Forest
Departement, Bangkok, FMNH, Field Museum, Chicago, KUHE, Graduate School of Human and
Environnemental Studies, Kyoto University Japon, MNIIN, Muséum National dHistoire
Naturelle, Pans, MV, field number of Michae! Verth, specimens |o be catalogued 1n the Field
Museuar, Chicago, SI, Smuthsonian Institution, WHT, Wildlife Hentage Trust, Colombo, ZFMK,
Zoologrsches Forschungsmstiut und Museum A Koemg. Bonn, ZMB, Zoologisches Museum der
Universitét, Berlin, ZSM, Zoologische Staatssammlung, Manchen Genbank accession numbers.
marked with an asterisk refer to sequences obtained by other authors

Collection Genbank Colleet on
Species Orein 1687128 number 165 accession 165 | mumber 125 | accession 125

Buergeria buergert B KUHE 26541 KUHE 26541

Bifo melarastictus - AF249061 us2721
Ceratobatrachus guentheri | Sotomon lsfands ZMFK 50484 ZMFK 50484

Chaparaa fansipani Sapa, Vietnam MNEN 1999 5818 MNEN 1999 5818
Elewtherodactylus cuncatus - x86310 Yioses
Euphiyets cyanophiyens | Cochun, Indiar SrLanke | MNHN 2000650 |AY014366 | WHT 0043C

Fejervansa canerivera Sumatra FMNHI56692  AYOM380 | FMNH 256692

Fepervarya bmnocharis | Lsos / Laos MNHN 19973932 |AF215816 | MNEIN 1997 5608
Hoplobatracius chinensis | Laos / Laos MNHN 1997 4900 [AYO14368 | MNEN 1997 5691

Ingerana baluersis Malaysn FMNH 231085 EMNH 231085

Lankanectes comugarss |50 Lanka WHT 00200 WHT 00200

Lumnonectes biythil Phang Nga, Thailand MNHN 1998 19 MNHN 1998.19

Limnonectes goldensiolpel | Vietam MNHN 1998 4150 MNHN 1998 4150

Limaonectes kain Laos ¢ Phang Nga, Trmand [ MNHN 1997 3904 | AF215¢15  (FDP92)

Linonactes matrocephalus | Leyte, Pippines MY 365 My 365

Limnonscies woodwortn | Leyte, Bhulippmes MNHN 2000 612 MNHN 2000 612

Occudosvga ima Phinppincs / Laos 2B 50910 AF2IS398 | MNHN 19996103
| Menbaracks sp. Oolacemund, India AF215397 Ab215199
Nyctibarrachus cf.alfciae - AF249018 AF249063
Nycntateachus major - AF24%017 AF269052
Pa bourreil Sapa, Viewam MNHN 1999 5861 MNHN 1999 5861

Poiypedates eques SnLanka WHT 0036C WHT 0036C

. xi2841 MIRCI12S

‘Rara temporaric Koblenz, Germany /France [ 2FMK 69883 [AFI24135 | MNHN 1998 5

Sphasrarheca phevas | Myeomar St 520491 51520651

Taytorana hascheara Viemam MNHR 1997 5155 MAHN 1997 5355

with H898 (5  ACC ATG TTA CGA CTT GCC TCT 3") For the 16S rRNA gene, we
amplified one fragment unsing the primers {of Parumpi ctal. 1991) 16SA-L (light chain; 5
CGC CTG TTT ATC AAA AAC AT 3') and 16SB-H (heavy cham, 5" - CCG GTC TGA
ACT CAG ATC ACG T - 3'). We followed the PCR conditions as given in VINCES et al.
(20005} and the PCR products were purified and sequenced us.ng automatic sequencers (ABI
377 or CEQ 2000 Beckmann} The sequences (see tab. 2 for Genbank accession numbers) were
aligned using the program Se-Al (RauBaL1, 1995), and by taking uccount of the secondary
structure of molecules (KIer. 1995, 1997). Gapped positions were excluded from analysts
Two outgroups and three mgroup sequences ( Elcuthes oduc 11 fes cuneatus, Bufo melunostic tus.
Rana catesberana, Nivctibatrachus major, Nicnbarrachus of alicge) from Genbank were
Further added to the ahgnment.

To assess whether the d.flerent gene fragments could be submutted to combined analysis,
we tested all posstble combinations using the partition homogenaity test (parsimony method
of Farris et al . 1995). as implemented in PAUP*. version 4b8 (Sworrorb. 2001) Prior 1o
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phylogenetic reconstruction, we explored which substitution model fits our sequence data the
best using lhe plogram MODELTEST (POSADA & CRANDA[[ 1998). The presence of a

ic signal was d using the per tailed-p ility (PTP)
test with 100 replicates implemented in PAUP*,

Phylogenetic analyses were carried out using PAUP*. We calculated maximum parsi-
mony (MP) and maximum likelihood (ML) trees. In the MP analyses we conducted heuristic
searches with imitial trees obtained by simple stepwise addition, followed by branch swapping
using the TBR (tree bisect: ion) routine 1n PAUP* Ten random
addition sequence replicates were carried out The ML trees were obtained using heuristic
searches, using the substitution model proposed by MODELTEST.

Following HEDGES {1992), 2000 bootstrap replicates (FELSENSTEIN, 1985) were run in the
MP analysis whereas only 100 (full heuristic) ML bootstrap replicates were possible because
of computational constrants.

Furthermore, we used Bayesian inference in the program MrBayes 2.01 (HUELSINRECK &
RoNquist, 2001). We run four simultancous Metropohs-coupled Monte Carlo Markov
chains for 500,000 generations, sampling a tree every ten generations. The imual set of
generations needed before convergence on stable hkelthood values (“burnin™) was set at
50,000 (10 %) based on empirical evaluation.

REsULTS

A chi-sq test did not adict h y of base f across taxa (df =
78, P> 09). The partition homogenelly test did not reject the null hypothesis of congruence
of the included gene fragments (1000 rephcates; P > 0 5), thus not contradicting their
suitability for combination in phylogenetic analysis. The PTP test resulted in a sigmificant
difference (P = 0 01) between the most parsimonious tree and trees gencrated from random
permutations of the data matrix, d £ presence of si; phylogenetic signal
After exclusion of gapped states, of 1122 characters included i the analysis, 504 were
constant, 179 variable but parsymony umnformative, and 439 variable and parsimony-
informative. Maximum parsimony analysis found one most parsimomious tree (2422 steps,
consistency mdex 0 414, retention mdex 0 412) MODELTEST proposed a Tamura-Ne1
substitution model with a gamma shape parameter of 0.433, a proportion of invariable sites
of 0.190, and user-defined sabstitution rates (A-G. 3 7290: C-T. 7 5587: all other rates, 1) and
base frequencies (A, 0.3857; C, 0.2267, G, 0.1407; T, 0 2469).

The ML analysis using the settings proposed by MODELTEST resulted 1n the tree
shown m fig 1 All species of Limnonectes (excluding L corugarus) were grouped as a
homophylet.c group, in which Turlosana hascheana was also ncluded  Species of Fejervarna
(once a subgenus of Linuonectes) did not directly cluster with Linmnonecies The included taxa
placed by Dugors (1992} (n the Dicroglossinae {a subfamily of the Ranidae) were a homo-
phyletic hneage, which also nctuded the genera Pua and Chaparana placed by the latter
author m the Pamni, a tnbe then referred to the Raninae but later transferred nto the
Dicroglossinae {DULBOIS et al . 2001, Dusois, 2003: Jiane & ZHOU. w1 press) Lanhanectes
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Lmnonectss gydensiops
Tayirana roscheana
Limnonectes kuhtn
Chaparana fansipany
Paa boutenger!
Fojervarya cancrivors
Fejervary hmnochans
‘Shasrotheca pvais

Euphiyetis cyanophiyetss
‘Hoplobairachus chinensis

7w Nyctibatrachus sp

Nyctwatrachus mejor

Nyctivatrachus of atciae

oot
S

Dicroglossinae

Rana catosbeians

Buargens buergen

0087
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Fig | Maxmum likehhood phylogram ezlculated by PAUP* using a TRN + I+ G substitution mode.
selected by MODELTEST. based on 1198 nucicotides of the mitochondrial 125 and 165 rRNA
genes Numbers are bootstrap values (in percent: 100 and 2000 replicates) of maximum hkehhood
and maximum parsimony wnalyses. Asterishs mark nodes that recerved posterior probability
vallues of 99-100 o m & Bayesian analysis. Valucs below 50 % are not shown The arrow marks the
Srt Lankan specics Lankanec ies corrugatus which previously was considered as member of the
genus Linnonccres n the subfamuly Dicroglossinae Bufa mehanostrcfus and Eleutherodac o fus
cuneatus were used as oulgroups {not shown).

corrugatus was placed as sister group to a clade containing Nvetibutrachus and Rana, the
type-genus of the Raminde. Occwdoniga lima was the outgroup to all other ranoids meluded,
confirming its strong differentiation m the mitochondrial rRNA genes already emphasized by
MaRMAYOU et al. {2000}, Most of these groupings were also found i1 MP and NJ analyses
(not shown} and recened moderate to strong bootstrap support tfig 1).

DiscusstoN
RELATIONSHIPS OF L VA 4VECTHS CORRUGH /TS AND ENDISUSM IN SOUTH ASIAN ANURANS
Our results confirm again the existence of a well-defined clade Dicroglossmae among the

Ramdae. and provide suppaort for at least three subclades m this subfanuly. which can
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taxonomically be considered as tribes (DuBols, 2003). The genera included 1n the present
study were distributed as follows among these lineages (1) Limnonectini (Limnonectes and
Taylorana), (2) Dicroglossini { Euphivetis, Fejervaryu, Hoplobatrachus and Sphaerotheca); (3)
Pami (Paa and Chaparana).

Our data provide strong evidence that Lankanectes corrugatus does not belong to the
Limnonectin, let alone to the Dicroglossinae. In our analysis this species was instead placed
close to Nycribatrachus and Rana. However, bootstrap support for this grouping was low.
Weak indications for relationships of Lankanectes to Nyctibutrachus and Rana were also
apparent from the results of BossuyT & MILINKOVITCH (2000) and VENCES et al. (2000¢).
However, morphologically Lankanectes 1s well disunguished from these genera by several
divergent characters such as its forked omosternum (unforked in Rana) or the rare pacdo-
morphic presence of a functional lateral-lne system in adults (Dugols & OHLER, 2001), a

shared with the di 1 Euphlycus and the basal genus Occidoz) ga but absent
m Rana or Nyctibatrachus.

The data set of BossuvT & MILINKOVITCH (2000} contained almost 2700 nucteotides of
mutochondnial and nuclear genes, but their analyses did nevertheless not provide high support
for refationshups of Lankanectes to Rana or Nyctibatrachus Furthermore, no indications of
close relationships of the species to other South Asian endemics (Indirana, Micriaalus,
Nannophr s) have been found (BossuyT & MiLiNkovITCH, 2000; VEnces et al - 2000¢)
ROLLANTS et al. {2004)'s results, based on a much smaller sample of Limnonectes than ours,
also show that L. corrugatus does not belong in the Dicroglossinae clade and does not have
any close relation with the Raninae. Lankanec tes corrugatus would be placed in basal position
of the Ranidae with the genus Nyctibatrachus, but no strong support exists for this relation
Therefore we are mehined to assume that L. corrugatus 1s the sole known representative of a
further endemic South Asian ramd hneage. This implies recogmtion of a new genus for this
spectes, which may be at least provisionally placed n a subfammly Lankanectinae, of unclear
affimties (Dt Bois & OnLER, 2001; Dubois, 2003, ROELANTS et al., 2004) These data strongly
confirm the importance of South Asia as a center of endemism of basal ranid lineages
(BossLyT & MiLiNKoVITCH, 2001, ROELANTS et al., 2004). They also show that much more
remains to be learned on the relationships among basal ranid lneages Certanly, a much
larger amount of molecular data 1s needed before a comprehensive scenario of the evolution
of this group can be drawn,

GFNERIC TAXONOMY OF LIMNONECTINI

Incidentally. our results provide addiional support to previous data regarding rela-
tionships within the South-East Asian Limnonectint clade All South-East Asian species of
Linmonecres we sunveyed were meluded 1n a single subclade of the dicroglossine hineage. In
thus group, Limnonectes gy idenstelper (see ONLER & DUB0IS. 1999) was placed as sister group
of Tvlorana hascheana The topology of our tree, as well as those of other recent studies
(EMERSON et al . 2000, Evans et al . 2003), mdicate paraphyly of the genus Limmonectes as
currently understood (Dusols & Ori1R. 2001) This does not necessarily imply that e fo-
runa should be synonymized with Linmoitcctes. The genus Tnlorana 1s well-defined by
presence of male matng call (absent m Limnonecics) and of direct development (TAYLOR,
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1962; OHLER et al., 1999). This latter character 15 particularly relevant m anuran generic
taxonomy (Dugois, 1987, 1988, 2004). According to the precise suggestions of Dusors (2004),
1f confirmed the cladograms referred to would rather suggest that, beside Taplorana, three
genera at least should be recognized (n the Limnoncctini' (1) a first one, for which the nomen
Elachyglossa Andersson, 1916 1s available, mcluding the species listed by OHLER & Dusois
(1999) and possibly others such as Rana faticeps Boulenger, 1882; (2) a second one, that
should retain the nomen Limmnonec tes Fitzinger, 1843, for L. kuhfu and a few other species: (3)
a third one. mcluding most species of the grummens and microdiscus groups of Dusois (1987
63) or of the subclades 2, 3 and 4 of EMErsoN et al. (2000} and Evans et al (2003). No generic
nomen has been associated with the latter group until now, but such a nomen might be
available. Recent re-interpretation of morphological characters of the species originalty
described as Rana delucourt by ANGEL (1928} and later placed in the subgenus Chaparana
{ Annandha; by DuBois (1992), now suggests that this species may be closer to Linmnonectes
blyrhui than to members of the tribe Paini (Dusois & OHLER, in preparation). As this species
is the type-species of Annandia Dubois, 1992, the latter nomen might be available for the third
genus outlmed above. At any rate, until the cladistic relationships of Rana delucourt are
clarified, it would appear better not to create a generic nomen for the latter group.

“FANGED"’ FROGS AND THE CONCEPTS OF MONOPHYLY, HOMOPIIYLY AND HOLOPHYLY

EnersoNetal (20000 136} wrote that “the fanged frogs constitute a monophyletic group™
and that “it seems approprate, in the future, to refer to these frogs as members of the genus
Limnonectes™. While doing so, however, they did not provide a list of taxa that they referred
to thus genus, so that one can infer that they prabably adopted Dt B0is™s (1992} concept of the
latter, thus including the fang-bearing species Lankanectes cor rugatus (as Lintnonectes corru-
gatus)

However, our data once again show that the latter species is not a member of Lunnonec-
tes, and that this genus as 1t has been understood until the work of DuBots & OHLER (2001) 15
not monophyletic. Despite this apparent contradiction, the statement of EMIRSON et al.
(2000) regarding monophyly of ““fanged"™ frogs was not incorrect actually. all spectes studied
by these authors appeared as a clade m their molecular analysis, and were not para or
polyphyletic relative to the other taxa srudied. This problem is a more general one n
phylogenetic studies, especially those relying on molecular data In many cases, because of
matertal hmitations, such studies can in¢lude only some of the species of the group whose
monophyly is to be tested. However, as noted by Bossuy't & Dt Bois (2001. 4). the large impact
of species sampling on cladistic analysis should not be underevaluated. This has long been
known for cladistic studies based on morphology. “Ideally, all known taxa of a group should
be included m analysis, since omission can lead to musimterpretation of transformation series
(..} and of relanonships (...)”” (ARNOLD, 1981: 29).

Part of the confusion is mostly semantic, being rooted in the use of the unclear term
monophvlenic. This term was mtroduced m scientific literatare by Harckir (1868} as an
antonym to poh pinletic, but Hunnig (1950) redefined 1t as an antenym to both pol, pin fcric
and parapin lveic, a new concept introduced by him. The Henngian definrtion of a monophy-
letic group. adopted by many current authors, can be worded as follows “A group that
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mcludes a common ancestor and all of 1ts descendants™ (WILEY, 1981: 84). In logical terms,
thismeans thata hyletic group has t 1 i i ( polyphyly) and
completeness. Like all double concepts, this can be serted in two distinct concepts, for which,
m order to avoid the confusions linked to the use of the unclear term monophyletic, two
distinct terms have been proposed: homophy letic (Dusols, 1986, 1988) for unique or non-
polyphyletic, and holophyletrc (AsHLOCK, 1971) for umque grd complete. Many authors now
use the term monophyletic for the fatter concept, but then. 1f they claim that a group is unique
and complete, they should provide the complete list of included taxa, at least among the taxa
then known and recognized as valid by zoologists in the taxon (family or even higher taxon)y
under study.

Because many clades certainly contan extinct spectes, sometimes 1 considerable num-
ber, whose fossils will never be found, absolute completeness of sampling of taxa will remain
impossible in many zoological groups. Even the goal of completeness of sampling of extant
taxa 1s often unrealistic because, despite the ongoing and even accelerating high rate of
discovery of new species, it is clear that many or most extant ammal speeies are not even
known (and certainly not taxonomically described) yet. But a different thing is to realise that,
among the species that we have discovered and described, stating that a group is complete
means that we have identified all those that are members of a given clade. This will be
done only when all species have been properly studied with the techniques (molecular,
morphological or other) that we use to allocate them to clades. The example of Lankanectes
shows that any single species, once seriously studied, may contradict our previous hypotheses.
In this case, one can argue that its strange geographical distribution might have indicated long
ago thal L corrugatus was an mtruder m Lunnened tes, bat this 1s not always the case, Thus, in
the same frog group, the case of the species Rana delacourr mentioned above, if confirmed,
would illustrate a rather frequent situation 1n which neither geographical distribution nor
overall morphology had allowed to suspect wrong cladistic allocation of a species: 1n such
cases, the proper study of a single species may have nomenclatural implications, e.g 1f this
species is the type of a nominal genus.

Therefore, m many cladistic analyses, especially molecular, as only a partial st of taxa
has been actually studied, it would be more prudent and exact to state that the group
comiposed of these studied taxa 15 romoph letic, 1.6 non-polyphyletic. without going further
m nferring the actual cladistic position of taxa whose existence 15 known but that were not
examined m the study. Only when all known potentially related taxa have been properly
studied and allocaled a place m the cladogram is 1t justified to state that a group appears
non-polyphyletic and complete, i e “monophyleuc™ or, better as fully unambiguous, iwlophy-
Jetic.

REsuME

Depus plus de 15 ans. le genre Limnonectes (Ramdae, Dicroglossinae. Limnonectin) a
regroupé plusicurs dizames d'espéces du Sud- Est de I"Asie, amst qu'une espéce 1s0lée prove-
nant du Sr1 Lanka, L corrugatis Nous avons analysé 1198 paires de base des génes ARN1
muitochondnaux 128 et 16S de L corrugunus. des representants de tous les pricipaux
sous-groupes de Lannoitecies et de plusieurs genres qua semblent proches. Les donnees ont
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permis d’exclure clairement I'espéce du Sri Lanka des Lunnonectes du Sud-Est de I'Asie. De
plus, celle-c1 semble se rapprocher des genres Rana et Nyctibatrachus, ce qui étaye Ja recon-
naissance récente du genre monotypique Lankanectes pour L. corrugatus Les spécialisations
morphologiques de cette espéce confirmant qu’elle serait la seule représentante connue d'une
lignée de Ramides endémique de 1'Asie du Sud, une region de grande importance comme
centre de diversité et d’endénusme de cette famille. Nos données suggérent également quel-
ques commentaires sur la taxinomie génerique de a tribu des Limnonectint. En contradiction
avec les précé résultats sur le hylétisme de Lunnonectes, elles mettent I"accent sur
un probiéme général de terminologie dans les études phylogenétiques. Nous proposons
d’utihser le terme homophyiétique pour des groupes pour lesquels les donnees dispombles ne
sont pas contradictoires avec ['hypothése de éusme, mais dont | tenu est encore
mcomplet ou incertain
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